The incidence of “load&go” out-of-hospital cardiac arrest candidates for emergency department utilization of emergency extracorporeal life support: A one-year review  by Poppe, Michael et al.
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Background:  The  outcome  of  patients  after  out-of-hospital  cardiac  arrest  (OHCA)  is poor and  gets  worse
after  prolonged  resuscitation.  Recently  introduced  attempts  like  an  early  installed  emergency  extracor-
poreal  life  support  (E-ECLS)  in patients  with  persisting  cardiac  arrest  at the  emergency  department  (ED)
are tried.  The  “Vienna  Cardiac  Arrest  Registry”  (VICAR)  was  introduced  August  2013  to collect  Utstein-
style  data.  The  aim  of this  observational  study  was to  identify  the  incidence  of  patients  which fulﬁl
“load&go”-criteria  for E-ECLS  at the  ED.
Methods:  VICAR  was  retrospectively  analyzed  for following  criteria:  age  <75  years;  witnessed  OHCA;
basic  life support;  ventricular  ﬁbrillation/ventricular  tachycardia;  no  return-of-spontaneous-circulation
(ROSC) within  15  min  of advanced-life-support,  which  were  supposed  as  potential  optimal  criteria  for
“load&go”  plus  successful  E-ECLS  treatment  at the  ED. The  observation  period  was  from  August  1,  2013
to  July 31,  2014.
Results: Over  948  OHCA  patients  registered  during  the  study  period;  data  were  exploitable  for  864
patients.  Of  all patients,  “load&go”-criteria  were  fulﬁlled  by 55  (6%).  However,  96 (11%) were  transported
with  on-going  CPR  to the ED.  Of these  96  patients,  only  16  (17%)  met  the  “load&go”-criteria.  Similarly,
among  the  96 patients,  12 adults  were  treated  with  E-ECLS  at the  ED,  with  only  5 meeting  the  criteria.
Among  these  12  patients,  favourable  neurological  outcome  (CPC  1/2)  was  obtained  in 1  patient  without
criteria.
Conclusion:  Further  promotion  of  these  criteria  within  the  ambulance  crews  is  needed.  May  be these  cri-
teria could  serve  as  a decision  support  for  emergency  physicians/paramedics,  which  patients  to  transport
with on-going  CPR  to the  ED  for E-ECLS.
© 2015  The  Authors.  Published  by Elsevier  Ireland  Ltd.  This  is an open  access  article  under  the CC. IntroductionDespite improvement in the quality of advanced life support
ALS), the outcome after out-of-hospital cardiac arrest (OHCA)
till remains poor.1 Nuernberger et al.2 reported about the cur-
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n  the ﬁnal online version at http://dx.doi.org/10.1016/j.resuscitation.2015.03.003.
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icenses/by-nc-nd/4.0/).BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
rent survival and neurological outcome after OHCA in Vienna.
Survival and favourable neurological outcome were determined
through hospital-discharge (11.3%) and the cerebral performance
category (CPC) of 1/2 (8.7%). There are several approaches aiming
to improve neurologic outcome after resuscitation via strength-
ening the chain of survival; such as initiation of bystander-CPR
and early deﬁbrillation within the ﬁrst link and mild hypother-
mia  within one of the latter.3 One promising approach, emergency
extracorporeal life support (E-ECLS) for otherwise futile resusci-
tation efforts, even used outside the hospital, has shown some
promising results.4–7 Further studies are trying to investigate which
patients should be transported with on-going cardiopulmonary
 access article under the CC BY-NC-ND license (http://creativecommons.org/
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esuscitation (CPR)8–10 to the hospital. The aim of this observational
tudy in particular was to identify which patients with persistent
ardiac arrest might be candidates for a “load&go”-procedure for
onsecutive emergency department (ED) E-ECLS and their inci-
ence within one year in Vienna. The “load&go” approach has its
rigin in traumatology. Seriously injured patients with multiple
rauma or penetrating wounds can possibly be treated only inad-
quately at the scene and thus the time to hospital admission is
ecisive for the outcome of trauma patients.11,12 In traumatology,
he E-ECLS is applied as a supportive treatment till the deﬁnitive
estoration is completed. This approach could be considered for the
ardiac arrest as well. The E-ECLS, used as a supportive device till
 deﬁnitive treatment, such as coronary angiography, can be per-
ormed. Recent evidence suggest that a better outcome could be
chieved in patients which had a minimized duration until initia-
ion E-ECLS.8,13–15
. Methods
.1. Study population
In July 2013, a register was introduced to record Utstein-style
ata of all OHCA in Vienna. The inclusion criteria were age >18
ears and a resuscitation which was performed by the Munici-
al Ambulance Service of Vienna. The study-period was set from
/2013 to 08/2014. The study protocol complies with the declara-
ion of Helsinki and was approved by the local ethics committee of
he Medical University of Vienna (EK 1221/2013).
.2. “Load&go”-criteria
We  considered ﬁve criteria as most important for “load&go”
ased on recent literature8,16–18 and not excluding the possibil-
ty of a potentially reversible cause for cardiac arrest10,16,19,20 as
ollows: an initially shockable rhythm, patient’s age less than 75
ears, a bystander witnessed collapse, bystander-CPR and no sus-
ained return of spontaneous circulation (ROSC) within 15 min  of
LS by emergency medical service (EMS).
.3. Data acquisition
Patient data were collected by particularly trained chart review-
rs and inserted into an in July 2013 introduced database, called the
ienna Cardiac Arrest Registry (VICAR). The demographic informa-
ion, the deﬁbrillator-data and speciﬁc data from the emergency
un ﬁles of the Municipal Ambulance Service were recorded. These
ata were the patient’s age, bystander CPR, witnessed collapse and
ig. 1. Example for the clinical implementation of a “load&go”-protocol in patients who
OSC: return of spontaneous circulation; E-ECLE: emergency-extracorporeal life supportn 91 (2015) 131–136
the hospital patients were admitted to. The emergency medical
system (EMS) in Vienna is executed by the Municipal Ambulance
Service and supported by partner organizations. A system based on
paramedics and emergency physicians is used. In case of resuscita-
tion, paramedics and a separate emergency-physician are called to
the scene. These paramedics are trained in ALS, including advanced
airway-management and drug therapy. Additionally, police is dis-
patched as ﬁrst responder to minimize ‘no-ﬂow’-time. After ROSC
at the scene or the decision for transport with on-going CPR the
patient will be taken to intramural care. Patients who  were trans-
ported with on-going CPR arrived at 8 different hospitals. Of these,
only three hospitals with a cardiac surgery department have the
possibility to perform E-ECLS. All documented E-ECLS applications
have been executed at the Vienna General Hospital.
According to the study protocol some patient records were not
taken into account for ﬁnal analysis due to the criteria being non-
determinable. In respect to bystander-CPR and witnessed collapse,
the chart-reviewers had to rely on clear notes in EMS  treatment
protocols. If these facts were not explicitly mentioned in the pro-
tocol, they were considered as absent. If there was  no deﬁnite
note in the protocol that at EMS-arrival a ﬁrst responder CPR was
performed, it was  counted as absent. The initial rhythm was deter-
mined using the ﬁrst derived rhythm after arrest. In cases where
the initial rhythm was not clear because of artefacts, the patients
were included but not counted as “load&go”-candidates. A shock-
able rhythm needed to be veriﬁable. Only when all data were clearly
comprehensible and met  all criteria, the patients were counted as
“load&go”-candidates. The resuscitation duration was measured
from ﬁrst recognizable chest-compression on the data ﬁle extracted
from deﬁbrillators to either sustained ROSC or termination of the
resuscitation efforts. Thus, it reﬂects only the time of ALS at the
scene without bystander-CPR. Transport durations were measured
from turning the deﬁbrillator on to either switch off or removal of
the deﬁbrillation pads at the ED. There were cases where resusci-
tation was  initiated before the deﬁbrillator was  used or the patient
received CPR after initiation of monitoring via the deﬁbrillator.
Further, the moment of the removal of the deﬁbrillator-pads or
switching off the deﬁbrillator was  not speciﬁed. Thus, the patient
could be already in the ED when the deﬁbrillator was  switched
off. At the time of the investigation the “load&go”-protocol (Fig. 1)
was not yet established for the EMS  and the ED. The designated
“load&go”-criteria have been used to evaluate the situation in the
EMS  and the ED retrospectively. There have been no mandatory
criteria for ECLS application. Previous possible criteria were: acci-
dental hypothermia, intoxication, a short duration to application
and ﬁrst observed blood parameters such as pH, lactate or potas-
sium.
 meet the criteria. EMS: emergency medical service; ALS: advanced life support;
; ED: emergency department.
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.4. Endpoints
The endpoints of the study represent the number of patients
ho met  all “load&go”-criteria and whether these were trans-
orted or treated at the scene. Further, the 30-day survival and
avourable neurologic outcome (using the cerebral performance
ategory (CPC) for good neurological performance 1 and moder-
te cerebral disability 2) were assessed, in comparison to whether
he criteria were fulﬁlled or not and whether the patients were
ransported or remained at the scene. Mortality was  determined via
he termination of CPR at the scene or contacting the responsible
hysician at the hospital.
.5. Statistical analysis
Continuous data are presented as median and interquartile-
ange (IQR) – discrete data as counts and percentages. Chi-square-
est was used for comparison of categorical data and for comparison
f continuous variables t-test was assessed. Statistical analyses
ere performed using PASW 22.0 (IBM SPSS, USA).. Results (Fig. 2)
The Vienna EMS  treated 948 patients suffering cardiac arrest
ithin the observation period. Because of missing data, not clearly
able 1
aseline characteristics.
Total ROSC at the 
Count (%) 864 (100) 257 (29.7) 
Gender,  n (%)
Female 312 (36.1) 86 (33.5) 
Age  (years), median (IQR 25,75) 68 (58,79) 64 (51,73) 
Initial rhythm, n (%)
Asystole 327 (37.8) 44 (17.1) 
PEA  293 (33.9) 84 (32.7) 
VF/VT  215 (24.9) 118 (45.9) 
Unknown, artefacts 29 (3.4) 11 (4.3) 
Bystander CPR, n (%)
Yes 514 (59.5) 169 (65.8) 
Witnessed, n (%)
Yes 482 (55.8) 172 (66.9) 
Any  ROSC, n (%)
Yes 130 (15.0) 56 (21.8) 
Outcome, n (%)
CPC 1/2 98 (11.3) 93 (36.2) 
CPC  3/4 33 (3.8) 28 (10.9) 
30-days survival 124 (14.4) 114 (44.4) 
CPR-duration, median (IQR 25,75), min  12 (6.22) 12 (7.22) 
Transportation-duration, median (IQR 25,75), min  
OSC: return of spontaneous circulation; SD: standard deviation; PEA: pulseless electrica
approximately >30 s) restoration of spontaneous circulation that provides evidence of m
erformance category.rformance category; E-ECLS: emergency extracorporeal life support.
determinable criteria or age <18 years, 84 patients had to be
excluded. Thus, of 864 patients, transported with ongoing CPR were
96 (11%) and treated on site 768 (89%) patients; of the latter suc-
cessfully ROSC was  achieved in 257 (33.5%) cases and on scene died
511 (66.5%) patients (Table 1).
3.1. The distribution of criteria (Table 2)
Patients had to fulﬁl all above mentioned criteria to be eligible
for the “load&go”-strategy. In 55 cases (6.4%) these were applicable.
Of these patients, sustained ROSC at the scene after 15 min  of ALS
was achieved in 17 (2.0%) patients, transportation occurred in 16
(1.9%) patients and 22 (2.5%) patients were declared dead on scene.
3.2. Transported vs. treated on scene (Table 3)
All 864 patients were stratiﬁed into groups according to: trans-
portation under on-going CPR (n = 96; 11%), CPR on the scene until
termination of resuscitation efforts or achieving sustained ROSC
(n = 768; 89%).3.3. The ‘transportation under on-going CPR’ group
A total of 96 (11%) patients were transported with on-going CPR.
The required “load&go” criteria were fulﬁlled in 16 (16.6%) cases. Of
scene Ongoing CPR on transport Died on the scene p value
96 (11.1) 511 (59.1)
34 (35.4) 192 (37.6) 0.529
66 (50,75) 72 (61,82) <0.001
16 (16.7) 267 (52.3) <0.001
37 (38.5) 172 (33.7) 0.696
37 (38.5) 60 (11.7) <0.001
6 (6.3) 12 (2.3) <0.001
69 (71.9) 276 (54.0) <0.001
68 (70.8) 242 (47.4) <0.001
43 (55.2) 31 (6.0) <0.001
5 (5.2) – <0.001
5 (5.2) – <0.001
10 (10.4) – <0.001
18 (11,28)
56 (45,67)
l activity; VF/VT: ventricular ﬁbrillation/ventricular tachycardia; any ROSC: a brief
ore than an occasional gasp and occasional ﬂeeting palpable pulse; CPC: cerebral
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Table 2
Distribution of “load&go”-criteria within the study population.
Total ROSC at the scene Ongoing CPR on transport Died on the scene p value
Count (%) 864 (100) 257 (29.7) 96 (11.1) 511 (59.1)
load&go criteria, n (%)
VF/VT 215 (24.9) 118 (45.9) 37 (38.5) 60 (11.7) <0.001
Basic  life support 514 (59.5) 169 (65.8) 69 (71.9) 276 (54.0) <0.001
Witnessed collapse 482 (55.8) 172 (66.9) 68 (70.8) 242 (47.4) <0.001
Age  <75 year 574 (66.4) 198 (77.0) 72 (75.0) 304 (59.5) <0.001
CPR  >15 min  of ALS 400 (46.3) 94 (36.6) – 306 (59.9) <0.001
All  “load&go” criteria fulﬁlled, n (%) 55 (6.4) 17 (6.6) 16 (16.7) 22 (4.3) <0.001
ROSC: return of spontaneous circulation; VF/VT: ventricular ﬁbrillation/ventricular tachycardia.
Table 3
Stratiﬁed into “load&go”-criteria YES vs. NO.
Characteristics Total “load&go” criteria “load&go” criteria
YES NO
ROSC No ROSC/transported ROSC No ROSC/transported
Count, (%) 864 (100) 17 (2.0) 38 (4.4) 240 (27.8) 569 (65.9)
Gender, n (%)
Female 312 (36.1) 1 (5.9) 10 (26.3) 85 (35.4) 216 (38.0)
Age  (years), median (IQR 25,75) 68 (58,79) 60 (47,71) 61 (55,67) 64 (52,74) 71 (61,81)
Initial rhythm, n (%)
Asystole 327 (37.8) 0 0 44 (18.3) 283 (49.7)
PEA  293 (33.9) 0 0 84 (35.0) 209 (36.7)
VF/VT 215 (24.9) 17 (100) 38 (100) 101 (42.1) 59 (10.4)
Unknown, artefacts 29 (3.4) 0 0 11 (4.6) 18 (3.2)
Bystander CPR, n (%)
Yes 514 (59.5) 17 (100) 38 (100) 152 (63.3) 307 (54.0)
Witnessed collapse, n (%)
Yes 482 (55.8) 17 (100) 38 (100) 155 (64.6) 272 (47.8)
Any  ROSC, n (%)
Yes 130 (15.0) 7 (41.2) 6 (15.8) 49 (20.4) 68 (12.0)
Outcome, n (%)
CPC 1/2 98 (11.3) 3 (17.6) 1 (2.6) 90 (37.5) 4 (0.7)
CPC  3/4 33 (3.8) 4 (23.5) 1 (2.6) 24 (10.0) 4 (0.7)
30-days survival 124 (14.4) 7 (41.2) 2 (5.3) 107 (44.6) 8 (1.4)
CPR-duration, median (IQR 25,75) min  11 (6.22) 26 (18,33) 31 (27,35) 11 (6.19) 18 (11,28)
Transportation-duration, median (IQR 25,75) min 56  (45, 67) 52 (41, 62) 57 (47,68)
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hese, 5 (31.3%) patients were treated with E-ECLS and one (20%)
f them survived for at least 30 days after the resuscitation with
nfavourable outcome. One (9%) patient, of those who  received no
-ECLS treatment (n = 11, 68.8%), survived with CPC 2. On the other
and, 80 (83.3%) patients who did not meet the criteria were taken
o the hospital under on-going CPR. Of these, 7 (8.8%) patients were
reated with E-ECLS, one (14.3%) of these patients had a 30-days-
urvival with favourable outcome. Furthermore, 7 (8.8%) patients
urvived 30 days without E-ECLS; 3 patients with favourable and 4
ith unfavourable outcome (p = 0.791).
The transportation time to hospital admission was  in median
3 min  IQR (41–62) if the criteria were fulﬁlled. Otherwise it took
 median of 57 min  IQR (47–68) (p = 0.833).
Within 96 transported patients, 52 (54%) were admitted in hos-
itals with the possibility to perform E-ECLS, 44 (46%) in the other 5
ospitals. Among these 52 patients who were transferred to hospi-
als which can provide E-ECLS, 12 (23%) received E-ECLS, executed
nly in one hospital.
.4. The not ‘under ongoing CPR’ transported groupIn total 768 (89%) patients were treated on scene. Within this
roup, all the “load&go” criteria were met  by 39 (4.5%) patients.
f these, 22 (2.5%) were declared dead on scene. A sustained ROSC
fter 15 min  was achieved in 17 (2.0%) cases. Even by taking the CPRl activity; VF/VT: ventricular ﬁbrillation/ventricular tachycardia; any ROSC: a brief
ore than an occasional gasp and occasional ﬂeeting palpable pulse; CPC: cerebral
duration of less than 15 min  not as a criterion, 85 (9.8%) patients
would have met the criteria to be transported.
“Load&go”-criteria was existent in 62 (7.2%) patients who
achieved ROSC at the scene (n = 257, 29.7%). Sustained ROSC at
the scene in less than 15 min  of ALS was achieved in 45 (5.2%)
patients and thus not counted as “load&go”-candidates. Only 17
patients who  achieved ROSC at the scene could have been counted
as “load&go”-candidates. For those in whom sustained ROSC at the
scene in less than 15 min of ALS was  achieved it took a median of
7 min  IQR (3–11) until ROSC after the ambulance arrival.
Not all “load & go” criteria were met  by 729 patients (84.4%); in
these, ROSC was  conceded in 240 (27.8%) cases. The outcome data
were not available in 14 cases.
4. Discussion
The one year incidence of “load&go”-candidates in Vienna,
according to designated criteria, has been shown in a limited
number of OHCA victims (n = 55, 6.4%). Among these, 16 patients
were transported with on-going CPR, 17 achieved ROSC after
15 min  of ALS and 22 patients deceased at the scene. However,
many more patients were brought to the ED with on-going CPR
(n = 96). Within this one-year observation period, 12 adult patients
were treated with E-ECLS at the ED. But only 5 of the E-ECLS
patients met  the designated “load&go”-criteria and two of all
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-ECLS patients survived 30 days. The majority of patients who
ere transported with on-going CPR to the ED and who  were
reated with E-ECLS did not meet all criteria.
Due to the perfect collaboration of emergency physicians,
aramedics and ﬁeld supervisors of the Municipal Ambulance Ser-
ice with our data recording team we were able to follow all
ases during the observation period. After exclusion of cases with
atients less than 18 years of age and those without sufﬁcient
ocumentation, a high number of patients (n = 864, 91%) could be
nrolled. This nearly complete and robust sample size allows draw-
ng valid conclusion with regards towards a “load&go”-strategy for
ardiac arrest victims in Vienna. For this observational study the
ntroduced database was not speciﬁcally and thus only assump-
ions can be made retrospectively. As described in the method
ection, only the patients in whom data were not ambiguous were
nrolled. With this approach however, it has to be considered,
hat only the minimum number of “load&go”-candidates was dis-
overed. Unfortunately, there are no studies which deal with the
ncidence of “load&go”-patients for E-ECLS to use as comparative
alue.
The “load&go”-criteria were chosen by reasons of comorbid-
ty reﬂected by age, association with better outcome after E-ECLS
nd the possibility for a reversible cause of the arrest.16 The low
ge and an initially shockable rhythm might be encouraging fac-
ors for higher survival rates.19 In some trials, a missing bystander
PR was shown as exclusion criteria for an E-ECLS treatment.7–9,14
orrison et al. recommend a transport under on-going CPR for
aramedics if following criteria are fulﬁlled: ROSC at any point dur-
ng resuscitation, shockable rhythm, EMS  or bystander-witnessed
ollapse and bystander CPR.20 The AHA guideline 2010 recom-
ends (Class IIb, LOE C) to consider an E-ECLS treatment if E-ECLS
s available for short no-ﬂow-time or if a reversible cause such
s accidental hypothermia or intoxication is likely or revascu-
arization is amenable.16 The designated criteria are supporting
dvanced resuscitation efforts and a transport under on-going CPR
y disregarding the termination-of-resuscitation-rules.20–23 The
RC-guideline 2010 recommends criteria to consider termination
f OHCA according the ‘basic life support termination of resusci-
ation rule’. The rule includes criteria like no ROSC, no shockable
hythm and no witnessed collapse by EMS  personnel.17
Subsequently, the used criteria could be revised and incorpo-
ated in a new resuscitation protocol. In particular, the CPR duration
t the scene but also the kind of scene should be considered. From
5 patients who met  all criteria, 22 cases took place in public areas.
urthermore, it can be assumed that the required criteria are easier
o achieve in a public area (e.g. witnessed collapse and bystander-
PR).24 Stub et al.8 report that OHCA in public place is associated
ith higher rates of transport under on-going CPR (odds-ratio 2.3
95% CI 1.4–3.5]). The possibility to perform further therapeutic
ttempts at the hospital like performing coronary angiography
nder CPR, E-ECLS in the ED or improvement of quality and feasi-
ility of CPR during transport made a regular “load&go”-procedure
ore attainable.8,16,25
As shown in Table 3, patients who did not meet all criteria (in
articular: no ROSC after 15 min  of ALS) showed a better outcome. A
hort CPR-duration on scene is associated with better survival and
eurological outcome.8,15,16,26 The mean duration to achieve sus-
ained ROSC was less than 15 min. Reynolds et al.18 described the
rst 10–15 min  of a conventional resuscitation as most effective.
ithin this period, >75% of patients with good neurological out-
ome reached ROSC. These counts are comparable to counts from
his observation and suggest that patients, who  do not respond to
onventional resuscitation efforts within this period, have only a
inimum beneﬁt from prolonged-resuscitation efforts or repeti-
ion of the same therapy. According to Reynolds, a novel treatment
ike E-ECLS should be considered in appropriate patients as soonn 91 (2015) 131–136 135
as possible. Therefore, patients who  meet the criteria should be
transported after a maximum of 15 min  of ALS. A prior transporta-
tion might be considered if the quality of resuscitation does not
decrease by over-hasty transport efforts.
The study population was  analyzed assuming the E-ECLS would
be a regular used strategy in this protocol. In the observational
period, there were two E-ECLS-survivors. This very low number
suggests that transport efforts are futile. In our opinion, however,
the low number arise by the lack of a real “load&go”-protocol as
mentioned in the limitations. The counts are comparable with other
studies5 and might suggests a potential beneﬁt of E-ECLS, which
has to be evaluated in further studies. Within the transport group,
however, 10.4% of the patients with otherwise unclear outcome
survived longer than 30 days.
Some recent literature reports that a short duration to E-ECLS
implantation is associated with better outcome.7,14 Kano et al.15
reported a target for the installation of E-ECLS in less than 60 min
after collapse. Different studies discussing E-ECLS indicate an exclu-
sion criterion if the period between start of resuscitation or time
of collapse and installation of the bypass is too long. Mentioned
time frames are 45 min  from emergency call to hospital arrival or
60 min  until installation of E-ECLS.7,27 A minimization of the low-
ﬂow duration before E-ECLS installation as most encouraging factor
might be sought. In future, it might be considered to reduce the
gap between collapse and E-ECLS treatment by taking the E-ECLS-
device to the scene of cardiac arrest.28
Our study showed the incidence of patients who could beneﬁt
from an E-ECLS treatment, as reported in previous studies.5,7,8,10,27
There are still some more questions, which need to be answered
before implementing our “load&go”-criteria: Are these criteria pos-
sibly too narrow or too wide? Should they be converted in a “must
exist” (e.g. bystander CPR), or a “should exist” (e.g. CPR duration at
the scene)? An extension for the criteria “ROSC at any time during
CPR” as recommended by Morrison et al.20 may  also be considered,
as well as the location of cardiac arrest.
5. Limitations
There were neither yet a strict “load&go”-protocol nor obliga-
tory criteria for E-ECLS introduced during the observation period.
Thus, data represents the current situation without deﬁnitely por-
traying the meaningfulness or amount of the beneﬁt of E-ECLS. The
very low number of patients who  were transported under on-going
CPR and met  the criteria allows only speculative conclusions about
the outcome. The data show a very diverse group of patients who
were transported with on-going CPR. The reasons for the transport
in individual cases are not comprehensible. Unfortunately, there
were no data on the further treatment of patients (e.g. angiography
rate) available. The major limitations in this evaluation were that
basically the “wrong” patients were carried, resulting in a difﬁculty
to assess the quality of the criteria. Additionally, only a slim major-
ity of the 96 patients who  were transported were taken to a hospital
providing E-ECLS, while all 12 E-ECLS-patients were treated at the
General Hospital of Vienna. In our opinion, this circumstance is
caused by most patients after OHCA being admitted to this hos-
pital, the scientiﬁc interests and the well-known option for E-ECLS
within paramedics.
6. Conclusion
The existence of patients who  would potentially beneﬁt from
a transport with on-going CPR and the use of E-ECLS was found.
Due to the very low number of eligible candidates, it is urgent
to identify them and to treat them suitably. Further promotion
of these criteria within the ambulance crews is needed to reduce
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utile transportation efforts. A clear course of action, including clear
load&go”-criteria should be introduced in order to minimize the
esuscitation duration before E-ECLS installation. There are more
tudies needed to precisely specify which patients should be trans-
orted with on-going CPR and further, receive E-ECLS treatment to
eterminate who would beneﬁt the most.
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